We study differential parental responses to variation in class size induced by a maximum class size rule in Swedish schools. In response to an increase in class size: (1) only high-income parents help their children more with homework; (2) all parents are more likely to move their child to another school; and (3) only low-income children find their teachers harder to follow when taught in a larger class. These findings indicate that public and private investments in children are substitutes, and help explain why the negative effect of class size on achievement in our data is concentrated among low-income children.
children may be differentially affected by variation in school inputs for given parental behavior. Second, parents may be differentially able to adjust to variation in school inputs by altering their investment behavior. This paper examines how parental investment behavior responds to variation in class size. By doing so we shed light on the extent of substitutability of household and school inputs in the human capital production function. To date, there is rather limited knowledge about this question.
The major contribution of the paper, however, is that we pay particular attention to differential responses across the parental income distribution. This is an issue that has not been addressed completely credibly before; it is also a question of substantive policy interest. If high-income (high-skill) parents compensate for variation in school inputs to a greater extent, their children may be less susceptible to what is going on in school. For this reason, there may be a case for targeting public interventions to children with disadvantaged backgrounds. This reasoning also helps us understand the literature evaluating the effects of education interventions, where the typical result is that the effects are larger for pupils from low-income families than for pupils from high-income families.
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Two previous studies have used credible identification methods to examine parental responses to education interventions. Das et al. (2013) use experimental variation in primary school grants in India and find that household education spending is unaffected when the grant is unanticipated and goes down when the grant is anticipated. PopEleches and Urquiola (2013) use a regression discontinuity design to assess the effects and behavioral responses of being admitted to a better high school in Romania. They find that parents reduce effort when their children attend a better school.
Relative to these two papers we make two main contributions. First, and as noted above, we focus explicitly on whether the responses of parents to an educational intervention vary with parental income. Second, we use a credible identification method to examine responses of parents to class size variation, a policy tool that policy makers can control directly. 2, 3 To structure our analysis we develop a model in the spirit of Becker and Tomes (1986) and Todd and Wolpin (2003) . Parents derive utility from own consumption and the future income of their children. They choose the levels of private investments in their children and of assets transferred to their children. Assuming that parents cannot leave debt to their children, the responses among unconstrained high-income parents identifies 1. In the context of the class size literature, see for example: Summers and Wolfe (1977) ; Angrist and Lavy (1999) ; Krueger (1999); Heinesen (2010) . 2. For previous studies on class size, see for example: Angrist and Lavy (1999) ; Krueger (1999) ; Hoxby (2000) ; Krueger and Whitmore (2001) ; Finn, Pannozzo, and Achilles (2003) ; Urquiola (2006) ; Fredriksson, Öckert, and Oosterbeek (2013) . 3. Two previous studies have looked at responses of parents to class size variation. Bonesrønning (2004) uses a maximum class size rule in Norwegian schools for identification. He finds that parental effort decreases when class size increases. However, he fails to control for the forcing variable (school enrollment at the grade level); therefore, the results may be contaminated by parental sorting into schools of different sizes. Datar and Mason (2008) use panel data from kindergarten and first grade students in the U.S. to examine whether class size has an impact on parental involvement. Larger classes are associated with less parent-child interaction, the same level of parent-school interaction, and more parent-financed activities. They instrument actual class size with average class size at the grade level, and the results are potentially contaminated by sorting across schools. Overall, we think the identification in these two studies is not entirely credible.
whether public and private investments are complements or substitutes. If they are substitutes, high-income parents reduce their private investments more in response to an increase of public investments than low-income parents under plausible assumptions. This may, in turn, translate into a smaller total impact of an increase of public investments on the human capital of high-income children than on the human capital of lowincome children.
In the empirical analysis we study how parents' help with homework and their decision to move their child to another school respond to variation in class size. We present estimates for the entire sample and separate estimates for children from families with below and above median income. To get a sense of what is going on when class size is changed, we also look at the impact on the classroom environment and on teacher perceptions.
The source of variation we exploit stems from a maximum class size rule in Swedish upper primary schools. This maximum class size rule gives rise to a (fuzzy) regression discontinuity design. We apply this identification strategy to data covering the cohorts born in 1967, 1972, 1977 and 1982 . For these cohorts we have access to rich data from questionnaires among 5 and 10 percent samples providing information about the behavior of teachers, students and parents. We supplement this information with register data. In Fredriksson, Öckert, and Oosterbeek (2013) , we have used data from these cohorts to show that larger classes in upper primary school (age 10 to 13) are detrimental for cognitive test scores at ages 13 and 16, and for wages and earnings at age 27 to 42.
We find that only high-income parents respond to larger classes by helping their children more with homework. 4 This is clear evidence that parental (time) investments and public investments are substitutes in the human capital production function. We also find that parents respond to larger classes by moving their child to another school. This is evidence that public and private resources are substitutes in a broader sense. The magnitude of the mobility response is greater among low-income households (although not significantly so), perhaps because they are not able to provide parental help as effectively as high-income households. Furthermore, we document that teachers seem to assign more responsibility to students for their own learning in larger classes. While this response does not vary by social background, we believe that the effect of less teacher-student interaction is more detrimental for low-income students than for highincome students. Consistent with this, we show that students from low-income families find their teachers hard to follow when they explain in front of a large class.
The above results potentially provide an explanation for why the total effect of a class size intervention on achievement is greater among low-income children. In line with previous results, we find that a reduction of class size in upper primary school by one student during three years, increases academic achievement of students from below median income families by 6.6 percent of a standard deviation while this effect is only 2.1 percent of a standard deviation for students from high-income families.
The paper proceeds as follows. The next section presents the conceptual framework. Section III describes the relevant institutions of the Swedish schooling system. Sections IV and V describe the data and the estimation strategy. Sections VI-VIII present and discuss the results. Section IX summarizes and concludes.
II. Conceptual Framework
We set up a stylized model in the spirit of Becker and Tomes (1986) to analyze parental responses to changes in public investments in human capital. We focus on differential responses of different types of families. Let the human capital of the child be given by:
(1) h = h(s‚ p‚ h) where s denotes public investments, p private investments and h the initial level of human capital. Human capital is increasing in each of the three arguments: h j > 0‚ j = s‚ p‚ h. There are decreasing returns in public and private investments, h ss < 0 and h pp < 0, but (initially) we make no assumptions about the signs of the cross partials (h sp ‚ h sh ‚ h ph ).
We think of private investments in human capital as being investments in time for the parent. The "price" for investing in the child is thenp(h f )w f h f , where w f h f denotes the earnings of a parent with human capital h f . More skilled parents have higher opportunity costs of time, but need less time to produce a given amount of the private investment, p 0 (h f ) < 0. In practice we define p in efficiency units and, hence, p =ph f Each parent is assumed to have one child. The preferences of the parent are given by
The parent thus cares equally about own consumption (c f ) and the (future) income of the child (y). The budget constraint for the parent is given by:
where a denotes assets transferred to the child. The income of the child is given by:
Parents can thus transfer resources in two ways: either by directly investing in child human capital or by financial investments. There are two additional non-negativity constraints, a ‡ 0 and p ‡ 0. We thus assume that parents cannot leave debt to their children. Also, p = 0 is a real possibility in our empirical setting, since we look at children who are 10-13 years old. If we let MRS = y=c f denote the marginal rate of substitution between the parent's consumption and the child's consumption opportunities, the first-order conditions to this problem are given by:
It is instructive to define the gross marginal return to private investments as: 1 + q(s‚ p‚ h) = (w=w f )(qh=qp). Equations 2-3 then say that unconstrained parents invest in child human capital to the point where the marginal return to the investment q(s‚ p‚ h) equals the financial return r. In what follows we compare the investment responses to changes in public resources among three types of families: (1) unconstrained parents (a > 0‚ p > 0); (2) partially constrained parents (a = 0‚ p > 0); and (3) constrained parents (a = 0‚ p = 0).
A. Unconstrained Parents
Wealthier parents (who have high h f ) are less likely to be constrained if the marginal rate of substitution is falling in parental skill. Let h f denote the marginal parent (the parent who optimally sets a Ã = 0). We have
where g h (qh=qh)(h=h) > 0) is the elasticity of the human capital production function with respect to child skills and b (qh=qh f )(h f =h) is the intergenerational elasticity of skills (we thus allow the child's initial human capital to depend on parental skill). A sufficient condition for this derivative to be negative is that g h b < 1; g h b < 1 means that parental earnings are more directly related to parental skill than child earnings. Since this seems like a very reasonable condition, we impose it. Thus, unconstrained parents are more skilled, h f ‡ h f . Let p Ã denote the solution to the investment problem for unconstrained parents.
From Equations 2-3 it follows that the investment response is given by
where q p < 0 because of decreasing returns and sign(q s ) = sign(h ps ). Thus if private and public investments are substitutes, private investments fall (rise) when there is an unexpected increase (decrease) in public investments.
B. Partially Constrained Parents
Now, consider partially constrained parents. Let the solution to their problem be denoted p c > 0 and remember that h f < h f . A partially constrained parent equates the gross rate of return to private investments with the marginal rate of substitution and, therefore, p c < p Ã . The response among partially constrained parents thus also reflects how the MRS is affected by changes in s and p. The investment response among partially constrained families is given by:
Since qMRS=qp > 0, the denominator is negative ((q p -qMRS=qp) < 0). If q s < 0, private investments fall in response to an increase in public investments (since qMRS=qs > 0. If q s > 0, (qp c =qs) is ambiguous in sign.
C. Constrained Parents
There is also the possibility that parents are at a corner regarding their private investments. This is the case if
The right-hand-side is decreasing in h f . (See Equation 4.) The derivative of the lefthand-side with respect to h f is given by
where e h = (qq=qh)(h=(1 + q)) is the elasticity of the gross return with respect to child skills. If skill-begets-skill, e h > 0, the gross return unambiguously increases in parental skill. Let h f denote the parent who optimally chooses p c = 0. The sign of
determines which parents are more likely to be at a corner. If O > 0 more skilled parents are more likely to set p c > 0. We obtain
Now, we argued above that g h b < 1. Therefore, e h > 0 implies that less-skilled parents are more likely to be at a corner.
D. A CES-example
To make some headway on Equation 5, let us assume a CES production structure
where the child's initial level of human capital (h) and a CES-index in resources (R)
1=/ are inputs in the production of human capital. As usual / £ 1 governs the elasticity of substitution (1/(1-/)). If / = 1, public and private investments are perfect substitutes. This production structure is sufficiently general for most of our purposes. It does invoke one important additional assumption, however: child human capital and resources are complements. This implies that the return to private investment is increasing in h (that is, e h > 0). In particular e h = g h and, therefore, it is unambiguously the case that low-skilled parents are more likely to opt for the corner solution p 0 = 0.
Under the CES production structure we have that the investment response among unconstrained parents is given by
1 is a measure of the relative effectiveness of private investments in producing skills. If / > l(/ < l) private and public investments are substitutes (complements). The investment response among partially constrained parents is given by: qp
If / > 0, partially constrained parents respond to an increase in public investments by reducing their own investments. However, it is generally not possible to determine whether unconstrained parents respond more or less than partially constrained ones.
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The main message of this simple framework is that the responses among unconstrained families provide information on whether public and private resources are complements or substitutes in the production sense. In our empirical work we provide evidence consistent with the view that they are substitutes. If they are substitutes, parents (with positive investment) compensate for an increase (decrease) in public resources by reducing (increasing) their own investment.
If we take the CES production structure seriously, and assume that private and public investments are substitutes, we can categorize parents in a way that is in broad accordance with our empirical findings:
In other words, more skilled parents have a higher probability of responding to a change in public investments.
E. Direct and Total Effects on Achievement
If qp=qs 6 ¼ 0, there is a wedge between the direct effect (qh=qs) and the total effect (dh/ds) of public investments on student outcomes (Todd and Wolpin, 2003; PopEleches and Urquiola, 2013) . The relation between these two effects is given by the following expression: dh ds = qh qs + qh qp qp qs
Since qh=qs > 0, the total effect will exceed the direct effect in case private and public investments are complements and fall short of the direct effect in case private and public investments are substitutes. If the direct effect of public investments is the same for children from high-skilled and low-skilled parents (h sh (qh=qh f ) = 0), the total effect of public investments will be smaller for children from high-skilled parents than for the children from low-skilled parents in case private and public investments are substitutes. In the CES-example, h sh (qh=qh f ) > 0; therefore, we cannot unambiguously determine the relative sizes of the total effects across the distribution (see Appendix).
III. Institutional Background
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Here we describe the institutional setting pertaining to the cohorts we are studying (the cohorts born [1967] [1968] [1969] [1970] [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] . During the relevant time period, earmarked central government grants determined the amount of resources invested in Swedish compulsory schools and allocation of pupils to schools was basically determined by residence. Compulsory schooling was (and still is) nine years. The compulsory school period was divided into three stages: lower primary school (age 7-10, Grades 1-3), upper primary school (age 10-13, Grades 4-6) and lower secondary school (age 13-16, Grades 7 to 9).
The compulsory school system had several organizational layers. The primary unit was the school. Schools were aggregated to school districts (note that these school districts are very different from U.S. school districts).
7 School districts typically had one lower secondary school and at least one primary school. The catchment area of a school district was determined by a maximum traveling distance to the lower secondary school. The recommendations concerning maximum traveling distances were stricter for younger pupils, and therefore there were typically more primary schools than lower secondary schools in the school district. There was at least one school district in a municipality.
The municipalities formally ran compulsory schools. But central government funding and regulations constrained the municipalities substantially. The municipalities could top-up on resources given by the central government, but they could not employ additional teachers. The central government introduced county school boards in 1958 to allocate central funding to the municipalities. In addition, the county school boards inspected local schools.
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Maximum class size rules have existed in Sweden in various forms since 1920. Maximum class sizes were lowered in 1962, when the compulsory school law stipulated that the maximum class size was 25 at the lower primary level and 30 at the upper 6. This section follows Fredriksson, Öckert, and Oosterbeek (2013) closely; see also du Rietz, Lundgren, and Wennås (1987) . 7. We use the term "school district" for want of a better word. The literal translation from Swedish would be "principal's district" (Rektorsområde). The prime responsibility of the school district was to allocate teachers over classes within district. Unlike U.S. school districts, they cannot raise funding on their own and there is no school board. In the Swedish context, the municipality is the closest analogy to U.S. school districts. 8. In the late 1970s, Sweden was divided into 24 counties and around 280 municipalities. primary and lower secondary levels. 9 We focus on class size in upper primary schoolthat is, Grades 4 to 6. More precisely, the main independent variable in our analyses is the average of the class sizes students experience in Grades 4, 5 and 6. The reason for this focus is that our primary sources of data are surveys that were administered when the students were in sixth grade.
The maximum class size rule at the upper primary level stipulated that classes were formed in multiples of 30; 30 students in a grade level in a school yielded one class, while 31 students in a grade level in a school yielded two classes, and so on. 10 We will use this rule for identification in a (fuzzy) regression discontinuity (RD) design. This method has been applied in several previous studies to estimate the causal effect of class size.
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Implementing the RD design must be done with care, however. The compulsory school law from 1962 opened up for adjustment of school catchment areas within school district such that empty classrooms would be filled. In that process, the county school boards were instructed to take the "needs" of the pupil population into account. Thus, it is likely that the school catchment areas are adjusted within school districts to favor disadvantaged pupils. In a companion paper we show that such sorting takes place, rendering the RD design at the school level invalid. 12 Because of these problems, we implement the RD design at the school district level rather than at the school level. The virtue of the school district level is that pupils were assigned to a school district given their residential address, and that district boundaries were not adjusted in response to enrollment levels. Here we focus on districts containing one upper primary school, which we refer to as one-school districts. 13 We provide evidence that the RD design at the school district level is valid in Section VI.A.
IV. Data
The primary data source for our study is the so-called Evaluation Through Follow-up (ETF) project, which is run by the Department of Education at Göteborg University; see Härnquist (2000) for a detailed description. This data source contains measures of school performance of students in the final year of upper primary 9. The fine details of the rule were changed in 1978. Prior to 1978, the rule was formulated in terms of maximum class size. From 1978 onwards, a resource grant (the so called base resource) governed the number of teachers per grade level in a school. The discontinuity points were not changed. 10. There have always been special rules in small schools. In such areas, the rules pertained to total enrollment in two or three grade levels. 11. The seminal paper is Angrist and Lavy (1999) . 12. In Fredriksson, Öckert, and Oosterbeek (2012) we show that there is bunching around the cut-offs when school enrollment is the forcing variable. In particular it is more likely that schools are found just below than just above the cut-offs. Moreover, expected class size according to the rule predicts parental education; more children with well-educated parents are found just below the kink when school enrollment is the forcing variable. 13. In Fredriksson, Öckert, and Oosterbeek (2013) we compared the results for one-school districts with the results for all school districts (which includes districts with more than one school). The magnitudes of the coefficient estimates are basically the same, but the estimates for all school districts are less precise. The reason for this is that the maximum class size rule has less bite in districts with more than one school. Table B1 in the Online Appendix (the Online Appendix can be found at https://uwpress.wisc.edu/journals/pdfs/JHRv51n 04_article02_FredrikssonOckertOosterbeek_Appendix.pdf) compares one-school districts to all districts in the sample we use. One-school districts tend to be located in cities to a greater extent. But in all other respects they are very similar to other school districts.
school for roughly a 10 percent sample of the cohorts born in 1967, 1972, and 1982 , and a 5 percent sample for the cohort born in 1977. The ETF-project also contains answers from parents, pupils and teachers to questions about issues related to the school. These questionnaires were distributed when the pupils were in sixth grade (age 13). Based on this information we constructed variables that measure: parental responses (for instance, help with homework), elements of the learning environment (for example, whether it is easy to understand the teacher), and amount of homework.
14 The data contain several measures of pupil performance at age 13. We collapse these into academic achievement and cognitive ability. Academic achievement is based on achievement tests in Swedish and mathematics. Cognitive ability is based on traditional "IQ-type" tests with logical and verbal elements.
For all cohorts, a two-stage sampling procedure was used. In the first stage, 30 out of the 280 municipalities were systematically selected; the selection criteria were based on population size and political majority. 15 In the second stage, classes were randomly sampled within municipality. This sampling procedure implies that it is unlikely that comparisons across municipalities for a given cohort are valid, but comparisons within municipalities are likely valid. For this reason all analyses condition on municipality-by-cohort fixed effects.
To the ETF-data we have matched information from the Class Register, the Educational Register, and the Income Tax Register, all maintained by Statistics Sweden. From the Class register we get information on class size and school enrollment by grade (the assignment variable). Using links between parents and children we get information on parental income and education from the Income Tax Register and the Educational Register. Figure 1 shows the distribution of enrollment in Grade 4 across one-school districts. In total there are 205 districts with one school in our data.
16 Therefore, the distribution is "thin" at certain points. It is especially thin around the fourth threshold (enrollment of 120), which implies that this threshold does not contribute to the identification of the class size effects. We therefore restrict the sample to districts with fourth grade enrollment of at most 120 students (which excludes five schools), and are thus exploiting the variation in class size induced by the thresholds at 30, 60 and 90. The fact that there are few school districts in our data restricts what we can do with the data. For example it is not meaningful to estimate separate effects of class size at the different thresholds. Given the amount of information we have in the data, we must pool information across the different thresholds. Section V outlines our approach. Table A2 in the Appendix reports descriptive statistics of all variables, for all individuals together and broken down by parental income. In square brackets below each variable the table also reports: the number of students; the number of districts/times cohorts; and the number of enrollment counts. Following Lee and Card (2008) , we cluster the standard errors by enrollment in the regression discontinuity analyses. Figure 2 shows the distribution of average class size in Grades 4-6. Very few classes are below the minimum of 15 and none is above the official maximum of 30.
14. See Table A1 for a detailed description of the creation of all variables. This table shows what questions were included in the questionnaires for the respective cohorts. 15. Table B1 in the Online Appendix compares the districts in the ETF-data to all districts in the country. This shows that the districts in the ETF-data are very similar to all districts in the country. 16. Since some of the outcome variables are not available for all cohorts, the number of districts · cohorts is sometimes smaller than 205. 
V. Estimation Strategy
The maximum class size rule generates thresholds at each multiple of 30 and thereby multiple discontinuities. In Fredriksson, Öckert, and Oosterbeek (2013) we pooled the different thresholds using the analogy of aggregating several small-scale experiments. Another, and more efficient, way of pooling information from different thresholds is to define a separate instrument at each threshold (see Angrist and Lavy 1999 and the web-appendix of Fredriksson, Öckert, and Oosterbeek 2013) . With enrollment segment fixed effects (but no other covariates) this produces a minimum variance linear combination of Wald estimates from each threshold. This is the approach we take here. In the appendix we demonstrate that the two approaches deliver very similar results; see Table A3 . With separate instruments at each threshold, the estimates are more precise, however.
The RD-design also involves choices of bandwidths and of the control function for the assignment variable. To formalize our estimation approach we introduce the following notation: y id is the outcome for student i in district d, e d is district enrollment in the fourth grade, CS d is average class size in Grades 4 to 6 in the district, and Z td is a dummy variable equal to 1 if fourth grade enrollment in the district is above the t-th threshold, with t = f1‚ 2‚ 3g. The equations that we estimate are (omitting further control variables):
where b is the effect of interest, c 1 , c 2 and c 3 are the first stage effects, f (e d ) and g(e d ) are functions of enrollment, a s and d s are fixed effects for five different enrollment segments (1-15; 16-45; 46-75; 76-105; 106-120) , and e id and m d are the error terms. Due to the inclusion of the segment fixed effects, the instrumental variables (Z td ) effectively contrast observations at most 15 students above a threshold with observations at most 15 students below a threshold. Observations on the first (1-15) and last (106-120) segments only contribute to the estimation of the enrollment controls.
The preferred specification of the control function should capture any direct effect of school enrollment on the outcome. Because of the relatively small numbers of observations available for most of the outcome measures, however, we are restricted in the flexibility of the control functions. In our main specification we control for enrollment linearly, and let the slopes vary across the three thresholds. Table A4 shows what happens to the results with alternative ways of controlling for enrollment. Overall, the results are fairly robust to alternative ways of controlling for the assignment variable. 17 17. Table A4 column 3 presents the results with linear control for school district enrollment interacted with threshold. The specifications in columns 1 and 2 of Table A4 are too restrictive in our view since the enrollment control function is not interacted with threshold. In general, it seems that the 2nd order polynomial control function provides too much flexibility relative to the amount of variation that we have in the data. When we move to a second order polynomial, the F-statistic for instrument relevance drops substantially (although the instruments are never weak in the conventional sense); see columns 4 and 6 of Table A5. The relevant contender to the specification in column 3 is the specification in column 5. In column 5, the enrollment controls are also allowed to vary by segment. Notice that results are similar with this specification. Tables B4 and B5 in the Online Appendix show that this is also true within the subsamples of low-income and high-income students.
Tables B8-B10 in the Online Appendix show that the results are robust to reducing the bandwidth to -10 pupils.
In all our analyses the endogenous variable is the average of the class sizes a student experiences in Grades 4, 5 and 6, while the instruments are derived from enrollment in Grade 4. There are two reasons for this. The first reason is that enrollment levels in fifth and sixth grade are potentially endogenous to class size in fourth grade. Therefore, we cannot validly treat enrollment in fifth and sixth grade as exogenous.
18 Enrollment in fourth grade can arguably be treated as exogenous since third (lower primary school) and fourth grade (upper primary school) belong to different stages of compulsory school. The transition between lower primary and upper primary school often implies a change of school, and class size rules are different in lower primary and upper primary school. Given that enrollment in fifth and sixth grade are potentially endogenous we have no instruments for class size in Grades 5 and 6. The second reason is that class sizes in Grades 4, 5, and 6 are highly correlated. The correlation between class size in Grades 4 and 5 is 0.79 and the correlation between class size in Grades 4 and 6 is 0.57. Attributing all effects only to class size in Grade 4 would not be correct. By focusing on the average of the class sizes in Grades 4, 5 and 6, the instrumental variables estimates reflect the effects of an increase of class size by one student during three years. This interpretation is clearcut when the outcome variable is school performance measured in Grade 6, which measures the accumulated skills and knowledge of the student. This is potentially not the case for other outcomes we consider such as "help with homework" or finding the teacher "easy to understand", which are also measured in Grade 6. Here it may be more natural to relate them to class size in Grade 6. However, this only amounts to rescaling the estimates; the precision of the estimates is driven by the precision of the reduced form. We prefer to rescale the estimates using the same factor to ease interpretation.
VI. Balancing, First Stage, and Achievement
This section starts by presenting the results from balancing tests and of the first stage (Section VI.A). It then continues with the estimates of the impact of class size on cognitive outcomes at age 13 (Section VI.B). Section VII examines the responses of parents while Section VIII looks at the impact on the classroom environment.
A. Balancing and First Stage
A threat to the validity of the RD design is bunching on one side of the cut-offs, since that indicates that the assignment variable is manipulated; see McCrary (2008) .
19 Figure 1 18. In Section VII.B we show that parents respond to increases class size by moving to another school, implying that enrollment in grades five and six is endogenous. 19. Urquiola and Verhoogen (2009) document an extreme example of bunching in the context of a maximum class size rule in Chile. 1967, 1972, 1977, or 1982 in one-school districts. Academic achievement is standardized. Columns 1-5 report results of OLS regressions on the variables listed in the rows. These regressions also include the following control variables: fixed effects for enrollment segment, linear controls for school district enrollment interacted with threshold, and municipalityby-cohort fixed effects. Above 1st/2nd/3rd threshold are indicators equaling unity if school district enrollment in fourth grade exceeds the first/second/third threshold of the class size rule. Independent variables are predetermined parent and student characteristics. The p-value reported at the bottom of the columns is for an Ftest of the joint significance of the variables listed in the table. Each row of Column 6 reports a p-value from separate OLS regressions of the predetermined variable (listed in the corresponding row) on the instrument, and the same set of control variables as in Columns 1-5. The p-value is for a t-test of the significance of the class size instruments. Standard errors adjusted for clustering by enrollment count are in parentheses. ***/**/* = the estimates are significantly different from zero at the 1/5/10 percent level, respectively.
shows the density of school district enrollment. Visual inspection reveals no suspect discontinuities in the distribution of the assignment variable. The McCrary (2008) density test confirms this: we cannot reject the hypothesis that the density is smooth at the discontinuity.
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A more direct way to assess whether the instrument is valid is to examine if predetermined characteristics are balanced across observations above and below the thresholds. Table 1 addresses this issue. Column 1 shows that the baseline covariates are highly relevant predictors of academic achievement at age 13. For instance, children who have more educated mothers score higher on the cognitive test (a year of education is associated with an increase in test scores of 0.058 standard deviation units). We strongly reject the hypothesis that the pre-determined covariates do not predict this outcome; the p-value of the F-test equals 0.0000. 
Figure 3 Predicted Achievement Scores by Enrollment in Grade 4
Note: The figure shows residuals scores, after controlling for fixed effects for enrollment segments and municipality-by-cohort fixed effects, by enrollment in grade 4. The data pertain to one-school districts for cohorts born 1967, 1972, 1977, and 1982 . The regression lines were fitted to individual data. Discontinuities at thresholds: 0.041 (0.058), 0.018 (0.096), 0.029 (0.134). P-value of the F-test for excluding the three instruments 0.905.
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. To implement the test we pooled thresholds and used a bin size of one student and a bandwidth of five students. The estimated log difference in the height of the density is 0.19 with a standard error of 0.57. Predicted Achievement Scores for Children with Low and High-income Parents, by Enrollment in Grade 4
Note: The figures show residuals scores, after controlling for fixed effects for enrollment segments and municipality-by-cohort fixed effects, by enrollment in grade 4. The data pertain to one-school districts for cohorts born 1967, 1972, 1977, and 1982 . The regression lines were fitted to individual data. Panel A shows achievement scores by enrollment for low-income parents (income below the median in the population); discontinuities at thresholds: The next three columns in Table 1 show the results of regressing each of the three instruments on all baseline covariates. Only one out of 27 coefficients is significantly different from zero. 21 The fourth to last row reports the result of F-tests of the hypothesis that all the coefficients on baseline covariates are jointly zero. The p-values range from 0.32 to 0.76 and the message thus is that pre-determined characteristics are unrelated to the instruments.
22
To illustrate balancing further we conducted the following exercise. On the basis of the estimates in column 1 of Table 1 we calculated predicted achievement scores. Predicted scores is thus an overall measure that takes the importance of each of the 21. We cluster the standard errors by enrollment counts (81 clusters). However, when studying separate thresholds as in Table 1 , the number of clusters contributing to identification is much fewer. In particular, there are only 18 clusters around the third threshold, which may produce too small standard errors. 22. We have also performed another balancing test. We have asked whether surpassing one of the thresholds in upper primary school is related to class size in lower primary school, which is predetermined relative to class size in upper primary school. We cannot reject the hypothesis that class size in lower primary school is unrelated to the instruments (p-value = 0.646).
baseline characteristics into account. Figure 3 illustrates that predicted scores are balanced across all three thresholds. Moreover, and importantly, Figure 4 shows that predicted achievement scores are balanced across thresholds, separately for the lowincome and the high-income group.
23 Figure 5 shows the first stage graphically. There are clear, and statistically significant, jumps at all three thresholds. Districts that have just surpassed one of the thresholds have classes that are systematically smaller than districts just below the thresholds. When enrollment surpasses the first threshold, class size drops by ten students. At the second threshold, as well as the third, class size falls by five students. Note: The figure shows residual academic achievement at age 13, after controlling for fixed effects for enrollment segments, municipality-by-cohort fixed effects and baseline covariates, by enrollment in grade 4. The data pertain to one-school districts for cohorts born 1967, 1972, 1977, and 1982 Table 1 , separately for low income and high-income students, respectively. 24. Table A5 shows estimates of the first stage for various specifications of the control function. Tables B6 andB7 report first stage results for the subsamples of low-income and high-income students. In all cases the indicator for being above the third threshold becomes statistically insignificant in the most flexible specifications. The indicators for being above the first and second threshold are statistically significant throughout.
B. Pupil Achievement
We start by presenting estimates of the effect of class size on student performance measured at age 13 at the end of upper primary school. This is the short-term policy effect of class size on student performance, captured by the term dh=ds in Equation 6. 25 Figure 6 gives a graphical illustration, and shows that at each threshold academic achievement jumps up when a threshold is surpassed. Table 2 presents the instrumental variables (IV) estimates. For both outcome measures the effects of class size is significantly negative. A one-student increase in class size during three years lowers academic achievement by 4.4 percent of a standard deviation and cognitive ability by 2.7 percent of a standard deviation. Splitting the sample by parental income reveals that the negative effects are concentrated among students from low-income families. 26 For students from high-income families, the estimates have the expected negative sign but are not statistically significant. The larger negative effect of class size on 1967, 1972, 1977 or 1982 in one-school districts. All ability measures are standardized. Average class size in Grades 4-6 is instrumented by indicators for being above first, second, or third threshold of the class size rule. All models include the following controls for school district enrollment in grade 4: fixed effects for enrollment segment; linear controls for enrollment, which are interacted with threshold. In addition all models include the following baseline controls: municipality-by-cohort fixed effects, gender, dummy variables for month of birth, dummy variables for mother's and father's educational attainment, parental income, mother's age at child's birth, indicators for being a first or second generation Nordic immigrant, indicators for being a first or second generation non-Nordic immigrant, an indicator for having separated parents, and the number of siblings. Standard errors adjusted for clustering by enrollment count are in parentheses. ***/**/* = the estimates are significantly different from zero at the 1/5/10 percent level, respectively.
25. These estimates are comparable but not the same as results reported in Fredriksson, Öckert, and Oosterbeek (2013) . Differences are due to inclusion of small school districts, a slightly different empirical strategy and a split of the sample into below and above median income parents. Table A3 in the Appendix shows estimates of the effects of class size on various short-term and long-term outcomes for the specification used in Fredriksson, Öckert, and Oosterbeek (2013) and for the specification used in this paper. Table B11 in the Online Appendix reports the same results broken down by students from low and high-income families. 26. Splitting the sample by above and below median parental education (instead of income) gives very similar results, throughout.
the academic achievement of students from low-income families is consistent with results from other studies, including Angrist and Lavy (1999) and Krueger (1999) . In the next section we ask whether the responses among parents contribute to this pattern.
VII. Parental Responses to Class Size
Are public and private investments in children complements or substitutes? Section II shows that the responses among high-income parents are proportional to the cross-derivative of the production function. Thus, the response among high-income parents potentially identifies the answer to the above question in the most straightforward fashion.
We have access to two measures of parental responses. The first measure is whether parents help their children with homework (see Section VII.A). This is the measure that most closely resembles private investments in the model since it is a time investment on the part of parents. The second measure is the probability of moving the child to another school (see Section VII.B).
A. Help with Homework
Figure 7 plots parents' help with homework against enrollment in Grade 4 for the two income groups. The left-hand panel clearly illustrates that low-income parents do not respond at all. Matters are different among high-income parents (see right-hand panel). In this group, there are clear drops in parental help at the first two thresholds. Since public resources increase when a threshold is surpassed (surpassing a threshold implies a class size reduction), this illustrates that parents adjust by reducing their (time) investment. At the third threshold this pattern is different, but the upward jump is not statistically significant.
Panel A of Table 3 reports the estimated effects of class size on parental help with homework. The overall effect is significantly positive and indicates that a one-student increase in class size increases the probability that a child receives help with homework by almost one percentage point. As the share of parents helping their children with homework in the sample equals 0.8, another way of phrasing the size of the effect is that a five-student reduction in class size, increases the share of parents not helping their children with homework with 22 percent ((5 · 0.0086)/(1 -0.8)). The results in columns 2 and 3 show that this effect is entirely caused by the response of high-income parents. In response to a class size reduction of five students, they are 43 percent ((5 · 0.0154)/ (1 -0.82)) more likely to not help their children with homework. Low-income parents do not respond at all. The difference across the two groups is statistically significant. (See column 4.)
Panel B of Table 3 shows the effects on the amount of homework that students do. The amount of homework is clearly unaffected by an increase in class size. This is true on average as well as across the distribution. Consistently with this, teachers' views on homework are unaffected by an increase in class size. A regression with an indicator for whether teachers think homework is important for pupil learning as the dependent 
Figure 7
Help with Homework by Enrollment in Grade 4
Note: The figure shows residual "help with homework," after controlling for fixed effects for enrollment segments, municipality-by-cohort fixed effects, and baseline covariates, by enrollment in grade 4. The data pertain to one-school districts for cohorts born 1967, 1972, 1977, and 1982 . The regression lines were fitted to individual data.
Panel A shows parental help by enrollment for low-income parents (income below the median in the population); discontinuities at thresholds: variable produces an estimate of -0.008 on class size, with a standard error of 0.010. Analogously, teachers do not change their views on exams when class size increases, which suggests that students do not spend more time at home preparing for exams in larger-sized classes.
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Table 3 thus implies that the response among high-income parents should be interpreted as an increase in the propensity to help with homework for a given amount of homework. The wider implication of this result is that public and private investments are substitutes in the human capital production function. According to the model in Section II, it is for high-income (high-skilled) parents that we can identify the substitutability of these two input factors; moreover, the results are consistent with the view that lowincome (low-skilled) parents are constrained by their (lack of) skills, implying that they are less efficient providers of parental help.
B. Moving to another School
Now let us turn to the mobility response to class size increases. Mobility is of course a form of parental investment. Nevertheless, it does not fit conveniently within our 1967, 1972, 1977, or 1982 in oneschool districts. Average class size in Grades 4-6 is instrumented by indicators for being above first, second, or third threshold of the class size rule. All models include the following controls for school district enrollment in grade 4: fixed effects for enrollment segment; linear controls for enrollment, which are interacted with threshold.
In addition all models include the following baseline controls: municipality-by-cohort fixed effects, gender, dummy variables for month of birth, dummy variables for mother's and father's educational attainment, parental income, mother's age at child's birth, indicators for being a first or second generation Nordic immigrant, indicators for being a first or second generation non-Nordic immigrant, an indicator for having separated parents, and the number of siblings. Standard errors adjusted for clustering by enrollment count are in parentheses. ***/**/* = the estimates are significantly different from zero at the 1/5/10 percent level, respectively.
27. These effects do not vary across the parental income distribution.
conceptual framework, since mobility is surrounded by other types of restrictions that we have not explicitly modeled. Remember that the school districts are defined on the basis of commuting distance. Therefore, a change of school most likely implies moving house, and there are substantial transaction costs associated with a moving house. These transaction costs depend on housing tenure, where those living in rental housing (predominantly low-income households) face lower transaction costs than those who own their house (pre-dominantly high-income households). We define mobility as moving to another school (district) during the time when the child is aged 10 to 13. Figure 8 shows the mobility response for the two income groups.
The left-hand panel shows clear and statistically significant drops in mobility for the low-income group when any of the three thresholds is surpassed. The pattern is slightly more erratic for the high-income group, but at least consistent with the view that increases in class size causes mobility also among the high-income group. Table 4 shows the mobility response to class size increases. We find that parents are more likely to move to another school when their child is placed in a large class. The response magnitude is larger among low-income parents, but the difference across the two income groups is not significant. 28 Moving to another school district requires moving home. Nine percent of the parents move to another school district in the threeyear period we examine. House mobility in general is of course much higher and equals 27 percent over a 3-year horizon. The estimation results indicate that a fivestudent increase in class size (during 3 years) boosts the mobility rate by 5.8 percentage points. Relative to a base of 9 percent this is substantial, and indicates that school quality is an important determinant of cross district mobility for families with children in the compulsory school age; however, relative to overall mobility, a fivestudent increase in class size has a mobility impact that corresponds to 21 percent of overall mobility.
At first glance it may be somewhat surprising that low-income parents respond to class size increases by moving to a greater extent than high-income parents. While low-income parents are likely to be financially constrained to a greater extent, it is also true that the transactions costs are lower for this group since they tend to live in rental housing to a greater extent than high-income households. Moreover, since high-income households (can and do) respond along the parental assistance margin, it is not necessary for them to move to the same extent as for the low-income households.
An interesting question in this context is whether families move to smaller-sized classes, conditional on moving. The final row of Table 4 shows results from an IVregression where the dependent variable is the difference between actual class size and expected class size (the class size for non-movers) and where mobility is instrumented by the class size rule. The estimate answers the question: By how much does mobility (caused by surpassing a threshold) contribute to reducing class size? The identifying 28. The differential mobility response across the family income distribution is also evident in STAR. We have looked at the responses among the population randomized to small and regular sized classes in Kindergarten. As a proxy for mobility we used attrition, that is, whether a student's test score is recorded in Grade 3. The class size reduction in STAR reduces attrition among students on free lunch by 5 percentage points (t-ratio 2.43). Among pupils not eligible for free lunch there was a reduction by 0.8 percentage points (with a t-ratio 0.47). 
Figure 8
Mobility by Enrollment in Grade 4
Note: The figures shows the residual probability of moving school after controlling for fixed effects for enrollment segments, municipality-by-cohort fixed effects and baseline covariates, by enrollment in grade 4. The data pertain to one-school districts for cohorts born 1972, 1977, and 1982 . The regression lines were fitted to individual data. Panel A shows mobility by enrollment for low-income parents (income below the median in the population); discontinuities at thresholds: assumption (apart from random assignment of the instrument) is that the class size rule affects the difference between actual and expected class size only through its effect on mobility, which is (almost) true by construction. The results show that the movers are indeed moving to a school with smaller class size. Again there is no statistical difference across the parental income distribution. It is also interesting to note that class size is reduced in excess of what would be expected from a random choice of destination school. The nature of the RD design implies that the origin school has maximum class size, that is, 30 students. This implies that we would also expect a decline in class size with a random choice of destination school. With a random choice of destination school (within municipality) class size would be reduced by 4.4 students, which is less than the 7.4 students documented in Table 3 .
To summarize Sections VII.A and VII.B, we have found that parents compensate for increases in class size. This suggests that public and private resources are substitutes in the production of human capital. High-income parents and low-income households use different adjustment margins: high-income (high-skilled) parents respond to an increase in class size by helping out more with homework; low-income parents do not respond at all along this dimension. For high-income children, this change in behavior implies that the effect of class size on achievement is lower than it would otherwise be. All parents move school in response to a class size increase. This response is not statistically different across the two groups, but it is twice as large in the low-income group. 1972, 1977, or 1982 in oneschool districts. Average class size in Grades 4-6 is instrumented by indicators for being above 1st, 2nd, or 3rd threshold of the class size rule. All models include the following controls for school district enrollment in grade 4: fixed effects for enrollment segment; linear controls for enrollment, which are interacted with threshold. In addition all models include the following baseline controls: municipality-by-cohort fixed effects, gender, dummy variables for month of birth, dummy variables for mother's and father's educational attainment, parental income, mother's age at child's birth, indicators for being a first or second generation Nordic immigrant, indicators for being a first or second generation non-Nordic immigrant, an indicator for having separated parents, and the number of siblings. Standard errors adjusted for clustering by enrollment count are in parentheses. ***/**/* = the estimates are significantly different from zero at the 1/5/10 percent level, respectively.
VIII. The Learning Environment and the Total Effect of Class Size
This section begins by examining how variation in class size affects the learning environment as perceived by students and teachers. This informs us about what actually changes in the classroom when the number of students changes. In terms of the conceptual framework of Section II, these outcomes can be thought as relating to the factors that determine the sign and magnitude of the direct effect qh=qs in Equation 6. We close this section by discussing what implications the evidence on parental responses and the evidence on the learning environment have for the total effect of a class size intervention.
A. The Learning Environment
Panel A of Table 5 reports IV estimates of the effect of class size on teachers' views on pupil responsibility (unfortunately we do not have information on what teachers actually do). The results indicate that teachers in larger classes assign more responsibility for learning to the pupils. Columns 2 and 3 show that teacher perceptions about pupil responsibility do not vary by socio-economic characteristics of the school. Independently of the characteristics of the school, teachers assign more responsibility for learning to the pupils when they teach in a larger class.
Panel B of Table 5 pursues the same theme by examining how pupil responses change as a consequence of an increase in class size. Column 1 shows that pupils, on average, find it harder to understand full-class teaching in larger classes. This effect is entirely due to students from low-income families; a five-student increase in class size reduces the probability that low-income students find the teacher easy to understand by 7 percentage points. This should be compared to the sample mean of around 85 percent of the students finding it easy to understand when the teacher explains in front of class. Along this dimension, pupils from high-income families are unaffected by class size. Low-income students also appear to ask teachers for help less frequently in larger classes; this effect is, however, not significant at the 10 percent level.
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Our interpretation of these findings is that teachers in larger classes use less intensive teaching methods (assign more responsibility for learning to the students), probably implying more frontal teaching and less personalized instruction. As a result of an increase in class size, students from low-income families find it harder to understand when taught in full class. Students from high-income families, apparently do not to experience a change in the learning environment when the class size changes. One way to interpret this is that the direct effect of class size on achievement is larger (in absolute size) for students from low-income families than for students from high-income families. We cannot exclude, however, that high-income students are unaffected because they are helped more with homework by their parents.
29. Notice, that we do not have a lot of variation to exploit for this outcome. Ninety-six percent of students answer that they ask for help when they do not understand. This share does not vary by family income. (2) and (3) (1) 
B. The Total Effect of Class Size Variation-Discussion
An increase in class size, by construction, implies less direct pupil/teacher interaction. Consistent with this, teachers think that pupils have to take greater responsibility for their learning when class size increases. Although this teacher response does not vary across contexts, we believe that this result is important for understanding the differential net impact of class size. The fact that students appear to be left on their own to a greater extent in a larger class may be particularly detrimental for low-income students. In other words, it seems likely that the effect of less student-teacher interaction is larger (in absolute value) for low-income students. In line with this interpretation, we find that only low-income students find their teachers harder to understand when the teacher explains in front of a larger class.
We have also demonstrated that public and private investments in child human capital are substitutes rather than complements. This implies that the total effect of class size variation is smaller in (absolute) size than the direct effect of class size variation. Differentially skilled parents adjust along different margins. High-income parents help their children with homework to a greater extent in response to an increase in class size, whereas low-income do not adjust at all along this margin. All parents move to another school in response to larger-sized classes; this is particularly true among low-income parents, although the estimates across groups are not statistically different from one another.
Which of these adjustment margins is most efficient? This question is of course impossible to answer definitively. Let us just make two remarks in this regard. First, the differential responses across the income distribution could be interpreted as highincome parents choosing the most effective response. They could have moved, but since they had access to a more effective response, they chose not to do so to the same extent as low-income parents. Low-income parents are constrained by their skills; therefore they could not provide effective parental help and had to resort to moving instead. Second, and along the same lines, it is not entirely clear that moving to another school is to the benefit of the student. The move comes with a reduction in class size, but it also comes with some disruption (changes of school, teachers, peers and neighborhood). The net effect of these changes is unclear.
30
From an efficiency point of view, we are mostly interested in how the direct effect of class size varies in the distribution (since the envelope theorem implies that the indirect responses of parents are not relevant). If parental help is the more effective response, then the total effects are more biased at the higher end of the distribution. In the CESexample of Section II, the direct effect class size is given by
For given s, high-income children have more human capital than low-income children. Since p is higher for high-income children, its relative importance in the production of human capital is also larger, that is, j = kp / kp / + (1 -k)s / is higher for high-income 30. Of course, if parents are informed, the net benefit should be positive. Nevertheless, using data from Texas, Hanushek, Kain, and Rivkin (2004) find that the disruption associated with moving is negative for student achievement.
children than for low-income children. 31 Since these two factors move in opposite direction we cannot sign the relative size of the direct effects across the distribution. Nevertheless, the fact that j is higher for high-income children, suggests that what is going on in school should be less (more) important for high-income (low-income) children. The result that low-income children seem to be more affected by the changes in the learning environment could thus be the result of different private investments across the distribution.
From a distributional point of view, we care about the total effects of class size variation. Based on our analysis, we would attribute the variation in these total effects across the distribution to two factors: first, low-income children seem to be more affected by the class-room environment; second, high-income parents are better able to compensate for any changes in the learning environment. This interpretation rests on the assumption that other factors of production do not change when class size increases. In Fredriksson, Öckert, and Oosterbeek (2014) , we show that other school resources, such as remedial education and teacher quality, are unaffected by class size changes.
IX. Conclusion
A recently emerging literature uses credible identification to estimate how private investments in children respond to variation school resources in general (for example, Das et al. 2013; Pop-Eleches and Urquiola 2013) . This paper contributes to this literature by: (1) examining whether parental responses differ by social background, and (2) investigating parental responses to variation in class size.
Our key finding is that an increase in class size causes high-income families to help their children more with homework. For low-income families we do not find such an effect. We also demonstrate that all parents are more likely to move their child to another school when exposed to a larger-sized class, and that only low-income children find their teachers harder to follow when taught in a larger class. These findings indicate that public and private investments in children's human capital are substitutes, and help explain why the negative effect of class size on achievement in our data is concentrated among low-income children.
Our paper thus shows that parents compensate for what is going on in schools, and that parents choose different adjustment margins depending on their own skills and income. Parental choices of response margins realistically depend on comparative advantage and the restrictions parents face. Therefore, it is likely that the magnitudes of the responses, and whether one particular adjustment margin is used, vary somewhat over contexts. As an example, one may note that a market for private tutoring in Sweden was in practice non-existent during the relevant time period. Private tutoring may clearly be an important adjustment margin in other settings. On the basis of our analysis, we expect that parents would use private tutoring to compensate for an increase in class size (potentially at the expense of own help with homework), and that this response would primarily be found among high-income households.
31. Remember that our estimates suggest that / > l > 0, which implies that j is increasing in p.
Appendix 1 Total Effects of a Change in Public Investment (s) under the CES Production Structure
In general, the direct effect of a change in s is given by
, who do not respond at all, we thus have
And for unconstrained parents (
If / > l, the total effects are all positive and smaller than the direct effects. If 1967, 1972, 1977, or 1982 in one-school districts. Standardized variables are normalized to have mean zero in the population. Median income, which is used to divide households into low and high-income households, is calculated from the population. Table A3  IV-estimates Earnings effects (and their standard errors) are divided by average earnings level to facilitate interpretation. The ln(wage) estimates are restricted to wageearners. Average class size in Grades 4-6 is instrumented by indicators for being above first, second, or third threshold of the class size rule in Column 1. In Column 2, average class size in Grades 4-6 is instrumented by an indicator for being above any threshold of the class size rule. All models include the following controls for school district enrollment in grade 4: fixed effects for enrollment segment; linear controls for enrollment that are interacted with threshold. In Column 2, the controls for enrollment are also interacted with segment. In addition all models include the following baseline controls: municipality-by-cohort fixed effects, gender, dummy variables for month of birth, dummy variables for mother's and father's educational attainment, parental income, mother's age at child's birth, indicators for being a first or second generation Nordic immigrant, indicators for being a first or second generation non-Nordic immigrant, an indicator for having separated parents, and the number of siblings. Standard errors adjusted for clustering by enrollment count (84 clusters) are in parentheses. ***/**/* = the estimates are significantly different from zero at the 1/5/10 percent level, respectively. 1967, 1972, 1977 or 1982 in one-school districts. Average class size in Grades 4-6 is instrumented by indicators for being above first, second, or third threshold of the class size rule. All models include fixed effects for school district enrollment in grade 4, municipality-by-cohort fixed effects, gender, dummy variables for month of birth, dummy variables for mother's and father's educational attainment, parental income, mother's age at child's birth, indicators for being a first or second generation Nordic immigrant, indicators for being a first or second generation non-Nordic immigrant, an indicator for having separated parents, and the number of siblings. Standard errors adjusted for clustering by enrollment count are in parentheses. ***/**/* = the estimates are significantly different from zero at the 1/5/10 percent level, respectively. 
